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e Heavy Ion Physics
— Before RHIC
— ...at RHIC  (Whal RRIC gwes us...)

e Capabilities of STAR
e High P7Observables

e Importance



The Nuclear/QCD Potential
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| Hadronic Evolution
=> He..., lon (ollisions encompass all aspects of hadrore prowsses

o Free (Asymtotic Limit)  [Nok: Indul Shale ]
e Short Range Effects and Parton Production

¢ Parton Equilibrium (pQCD — phenom.)

M@(fragmentatmn function)

e Hadronic Interactions (in medlum)

t. effechve M’"

Transitional Region is Most Difficult to Describe

e laminar — turbulent flow
e static — dynamic

...Non-Equilibrium Physics
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Soft Physics

Hadronizaten is ymwrsal => c‘c-, pP, AA
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ConDiTIoNS & EnviRonmENT SHAPE THE FINAL STATE
IN DIFFERENT WAYS. [EVEN AT (£E€N-3P5
ENERRIES , PABTICLE SPECTRA ARE DECIOEDLY
SOFT  IN NATURE

oo STILL DESCRIBEC N RHewomENOlOGY
IT wokKS... WEL ... BorT ...
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Partition Function
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We have access only to stahstics! proper fes
assomung  EQUILIBRIVM !!
,41' Ruic we have hope fo map calevlations

from Z_f principles to e fended
HADPOWIC SYSTEMS

Make vse of well fested & frvskd weak coopling
METHODS !
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Energy Evolution

HaeD Faocssses
« CERN-SPS /s ~ 17 GeV Flue foatrons
e RHIC /5 ~ 200 GeV v 50% of
V enryy Franster
« Tevatron /s ~ 2000 GeV [ominan

At RHIC, ESTIMATES SuGeesT v~ 50% OF
ENEGGY 1S TRANSFERKED VIA PloCEssES
QUAVTIFIARE wirl WEAK (OUPLING TEH NS

e Not as easy as “simple ';'7:@1 =y Mok Srrévsts!
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Processes of Interest

How To see PARToNS AWD EFFECTs AT RHIC 7

i KING GUN EXPELMENTS
o Jets and Mini-Jets > SMokING
OATES CALCULATED AND

e qq interaction EXPERIMENTALLY 7ES7ED

e (Detestens -..
o asymtotically free w e &

MWW

e Quarkonia <=

e Heavy System
e Radiative Corrections Small

e gg fusion

How does this relate % stvely of mater and
searh for collecte (Frans behavwr) eftects!
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Magnet Iron

Forward TPC

NG

STAR

Magnet Coils

Central Trigger Barrel

Silicon Vertex Tracker
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Effects of Hard Processes

The Fetore Had starked 77 all .

CAN WE Wofzsm/o wmenmm OF A PRlToN
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Jet Quenching ( Elfrﬂ/aﬁ )
THE SPECTRUM SOFTENS ...
e Medium Effects
e QGP — Debye screening
e Hadronic Gas — weak interaction
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Jet Finding

STAL 15 act u/y stodymy Y4 14;'447 l/jor/.‘wj

£ ... Discrminaton Between 7, Jets
(Shower Pofite) |
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- Jet Euvents

The Tg’ is a remnand of & high srargy p‘w‘n
I lnfer«/t/ with Hhe maller... ( ¥ u«t(, camésj

1, 0055 fvfts‘j Bataves Hoed .?JZ In k,}uﬁ,,,
2. [oes Bawaeiry posp 7

3. s THeRE A DifFrresncs w
FLAWR COMPoSTTION oF THE JET?

Farfon

- WAddoesﬂ..s Jell vs???
- (an We e(pmmmfaﬂ'f do This?



Jet-Correlations
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Rate Estimate

At STAR n PP
oA v /03'::1»'7,
6000- F000  -jet ewents /gm Ey >0&l

Foe AvAv
X-secfion secales by :

-at least A ~ 200
- Morese Aql, - 120

bt .
= 0{“‘ 10260'1/’
Avkv

_Ei”’{’wfj y [200--1200]
[0
w 10 - = 000 per yar-..

D) -photons are even rarer....
Why so difbedt 7 -

Dec 2, 1998 -9 Brian Lasiuk




Flavor Tagging
We can See a m{':érene e Mmn #@fmﬁﬂ
HADRONRATION NV : VACUUM<L=> MATTER
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Quarkonia
- Boducton lates are lalevleble vie p&CD

HH b Glven Fosion Hocessss

- fxfrmv/’ Sensrtwe 1o Aype of enviconmer?

- 0&@3 £

JM - e'e
- Small X-secton
- o

- but acceptance large ond efh rejection 277
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TPC — PID
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